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Motivation Convergence Test of Symmetric Correlation Results
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with ambient noise-based monitoring methods has the potential to increase both spatial and temporal ~0.50- (RS Error=4.01%) RMSError=6.03%] s we also calculate energy misfit of the reference CC and CC with increasing time length [Fig.3
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seismic noise with random sources at random locations [Fig.1]. We apply interferometric principles i “ [RsEror=1.67%| MesPrrernd 0%} el +50%| 200 | 36 |0.18 1.15 %
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and a perturbed model (right hand panel) for further analysis of measurements. We specifically follow , , , , ,
|3] for the definition of our model perturbation that is realistic if we consider the velocity contrast fable 1. MP refers the model perturbation, A,/ is the ratio between dominant wavelength and size @ of
. . P . Y Figure 3. Symmetry of anti-causal(-) and causal(+) parts of 1s time window of stacked cross-correlations. Left hand panel: CC of acceleration and CC of rotation rate for number of realizations w.r.t varying heterogeneity; EM(a ), and EM(w) are averaged energy misfits for acceleration and rotation rate respectively.
between granite and unconsolidated sediments. simulation time lengths. Right hand panel: effect of increase in the time length of the recordings on the CC functions by energy misfit. Plus mark (+) indicates data used with varying time length.
Changing model perturbation and/or dominant frequency, we obtain the results of different
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Figure 1. Random source time function to generate ambient seismic noise E‘_o . 0 200 Nm‘mb fStﬁmks 800 1000 Convergence test points out two effective parameters which are simulation time length and
umbper o acC . . . . . .
~0.50 “ [RMSError=1.67%] RMSError=3.02% number of stacks to improve noise correlations. In this study, we confirm that longer simulation
After averaging multiple realizations, we expect to obtain symmetric CC functions. We first test the Rl “ fime lengths lead to an improved signal reconstruction in the correlation functions. In addition,
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convergence of CC for a homogeneous reference [Fig.2 - left hand panel]. Thus, we compare the causal 0.0 0.2 ey 0.8 10 . 90 02 gy e 10 multiple realizations help to suppress incoherent signals. Calculating a model with perturbed
(+) and anti-causal (-) parts of the CC and we calculate the root mean squared (RMS) error. Symmetry elastic media, we observe the effect of perturbation on the CC of acceleration and on the CC
comparison is based on varying number of stacks and simulation time length. With the results of the Figure 4. Symmetry of anti-causal(-) and causal(+) parts of 1s time window of stacked cross-correlations. Left hand panel: CC of acceleration and CC of rotation rate for increasing number of stacks. Right of rotation rate. Ultimately, we establish that noise correlations of wavefield gradients and/or
convergence test, we define the maximum number of stack and the longest time length of simulation hand panel: effect of number of realizations on the CC functions by energy misfit. their time derivatives are more sensitive to small-scale heterogeneity.
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Analysis of Model Perturbation Discussion and Future Work
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and it is separated into 4 cells. Each cell differs by —50% (blue) or +50% (red) from surroundings. All boundaries are

reflecting. Noise sources are marked by stars and the receivers by triangles. Figure 5. Energy misfit (E M) between CC of homogeneous model and heterogeneous model with model perturbation (£50%, 100 x 100 m?) and dominant frequency (f4 = 20 Hz); for acceleration (left

hand panel) and rotation rate (right hand panel)
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